A Gram-stain-negative, aerobic, short rod-shaped, non-motile bacterium (THG-S3 T ), was isolated from desert soil. Growth occurred at 15-35 C (optimum 28 C), at pH 5-10 (optimum 7) and at 0-4 % NaCl (optimum 1 % T was 69 mol%. The polar lipids were diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylglycerol and three unidentified lipids The quinone was ubiquinone-10. The major fatty acids were C 16 : 0 , C 17 : 1 !6c, C 18 : 1 !7c and summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c). On the basis of the phylogenetic analysis, chemotaxonomic data, physiological characteristics and DNA-DNA hybridization data, strain THG-S3
The genus Altererythrobacter belongs to the family Erythrobacteraceae, the order Sphingomonadales, the class Alphaproteobacteria in the phylum 'Proteobacteria'. It was first proposed by Kwon et al. [1] . Currently, the genus Altererythrobacter contains 20 species with validly published names in the LPSN (www.bacterio.net/altererythrobacter.html) [2] . So far, members of the genus Altererythrobacter have many phenotypic and chemotaxonomic characteristics, such as the absence of motility, formation of yellow-coloured colonies and rod-shaped cells. C 18 : 1 !7c and ubiquinone-10 are the dominant fatty acid and respiratory quinone, respectively. Phosphatidylethanolamine, phosphatidylglycerol and diphosphatidylglycerol are present as the main polar lipid components [3, 4] . Some members of the genus exhibit interesting properties including epoxide hydrolase activity [1] , production of astaxanthin [5] and growth on crude oil [6] . The genus Altererythrobacter is ubiquitous in environments including marine sediment, seawater, tidal flats, the rhizosphere of wild rice and desert sand [7] [8] [9] [10] . This study reports the taxonomic characterization of a novel species, Altererythrobacter deserti sp. nov., using a polyphasic approach.
Strain THG-S3
T was isolated from desert soil in Daecheong island, South Korea. The soil sample (1 g) was suspended in 10 ml of 0.85 % (w/v) NaCl sterile solution and diluted to 10 À3 and 10
À4
, and later spread on nutrient agar (NA, Oxoid). The plates were incubated at 30 C in the dark. After 1 week, a single colony was picked and re-streaked repeatedly onto the new NA until the purity was confirmed. The purified strain THG-S3
T was maintained in glycerol (25 %, v/v) at À80 C.
Strain THG-S3 T was collected from the NA plates after incubation at 30 C for 3 days, and then genomic DNA was extracted and purified using a genomic DNA extraction kit (Biofact). The 16S rRNA genes were amplified with the universal bacterial primers 518F, 805R, 27F and 1492R [11] . The purified PCR products were sequenced by using Sanger's single-stranded DNA terminal termination method with sequencing primers (518F, 805R, 27F and 1492R). The obtained sequence was compared with available 16S rRNA gene sequences of validly named species in the EzTaxon server [12] . Multiple alignments were performed using the CLUSTAL_X program [13] followed by gap edits using the BioEdit program [14] . The evolutionary distances were calculated using Kimura's two-parameter model [15] . The phylogenetic trees were reconstructed using the neighbourjoining [16] , maximum-likelihood [17] and maximumparsimony [18] methods in the MEGA 6.0 program [19] . The bootstrap analysis with 1000 replicates was performed to assess confidence levels of the branches [20] .
According to the EzTaxon server analysis, the 16S rRNA gene sequence ( T and other members of the genus Altererythrobacter was also supported by the phylogenetic tree (Fig. 1) .
Gram staining was performed by using the KOH test [21] . Cell morphology of strain THG-S3
T was observed by transmission electron microscope (JEM1010; JEOL) at Â11 000 magnification, using cells grown on NA at 30 C for 4 days. The growth capacity was tested at different temperatures (4, 5, 10, 20, 25, 28, 30, 37, 40 , 45 and 50 C), salinities (0-10 %, at an intervals of 1 %, w/v, NaCl) and pH (pH 3-13, at 1 pH unit intervals) in 5 ml of nutrient broth (NB, Oxoid) at 30 C for 15 days. For the pH experiments, three different buffers were used (final concentration, 100 mM): acetate buffer was used for pH 3-6 and phosphate buffer was used for pH 7-11 and potassium chloride-sodium hydroxide buffer was used for pH 12-13. In addition, NB without strain THG-S3
T used as controls in temperatures, salinities and pH tolerance test. Motility
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test was performed by using sulfide-indole-motility medium (SIM, Difco) at 30 C for 2 days. Anaerobic growth was tested on NA incubated at 30 C for 14 days by using a BBL anaerobic jar with a GasPak EZ Gas Generating Container (Becton Dickinson). Catalase activity was assessed by bubble production in 3 % (v/v) H 2 O 2 and oxidase activity was accessed by using 1 % (w/v) N, N, N¢, N¢-tetramethyl-1, 4-phenylenediamine reagent [22] . Hydrolysis of starch, casein, cellulose, chitin, L-tyrosine, DNA, Tween 20, and Tween 80 were determined according to previously described methods [23, 24] . Growth on Reasoner's 2A agar (R2A, Difco), Tryptone soya agar (TSA, Oxoid), Luria-Bertani agar (LA, Oxoid), marine agar (MA, Oxoid) and MacConkey agar (MCA, Oxoid) were also tested. All the above tests, unless specifically indicated, were evaluated at 30 C for 7 days. Based on the results of the 16S rRNA gene sequence and the phylogenetic trees, A. rigui KCTC 42620 T were included as reference strains for the investigation of the biochemical tests in the same conditions. In addition, carbon-source utilization and enzyme activities tests were performed with API 20NE, API 32GN and API ZYM kits according to the instructions of the manufacturer (bioM erieux).
Cells of strain THG-S3
T were Gram-stain-negative, aerobic, non-motile, short-rod shaped (1.4-1.2 µm long and 0.6-0.4 µm wide, Fig. S1 available in the online Supplementary Material). Morphological observation showed that strain THG-S3 T colonies on NA were yellow, round and sticky. Strain THG-S3 T grew well on NA and TSA, grew weakly on R2A, LA and MA, but did not grow on MCA. Strain THG-S3 T grew on NA at 15-35 C (optimum 28 C), at pH 5-10 (optimum 7) and in the presence of 0-4 % NaCl (optimum 1 %). The oxidase and catalase activity tests were positive. Nitrate reduction and indole production are negative. Strain THG-S3
T was able to hydrolyse cellulose and DNA but unable to hydrolyse starch, L-tyrosine, casein, Tween 80, Tween 20 and chitin. The physiological characteristics of strain THG-S3
T are summarized in the species description and a comparison of selective characteristics with related type strains is presented in Table 1 .
For determination of the DNA G+C content, genomic DNA was extracted, purified by using a Biofact genomic DNA extraction kit and degraded into nucleosides. The nucleosides were analysed by using a reverse-phase high-performance liquid chromatography (HPLC) system (Alliance 2690 system, Waters) as described previously [25] , and Escherichia coli DH5a was used as a reference strain. DNA- *Data from Kang et al. [10] . †Data from Fan et al. [9] . ‡Data from Xue et al. [7] . §Data from Nedashkovskaya et al. [8] .
||Data from Kwon et al. [1] . ¶DPG, diphosphatidylglycerol; GL, unidentified glycolipid; L, unidentified lipid; PG, phosphatidylglycerol; PC, phosphatidylcholine; PE, phosphatidylethanolamine; PL, unidentified phospholipid; SEL, sphingoglycolipid. #Different from the previously reported data about sole carbon source utilization.
DNA hybridizations between the strain THG-S3 T and closely related reference strains were performed fluorometrically, according to the method developed by Ezaki [26] with modifications [27] , using photobiotin-labelled DNA probes and micro-dilution wells. Hybridization was performed with five replications for each sample. The highest and lowest values obtained for each sample were excluded and the means of the remaining three values were converted to percentage DNA-DNA relatedness values.
The DNA G+C content of strain THG-S3 T was 69 mol%, which was different from the DNA G+C contents of the reference strains, and lies in the expected range of DNA G+C contents of genus Altererythrobacter. DNA-DNA hybridization between strain THG-S3 T , gave values below the 70 %, cut-off recommended for genomic species discrimination [28] , clearly suggesting that strain THG-S3
T represents a novel species of the genus Altererythrobacter.
The polar lipids of strain THG-S3
T were extracted and examined by two-dimensional thin-layer chromatography (TLC) [29, 30] . After being developed in the solvent system, lipids were visualized. For the presence of all lipids, TLC plates were developed by spraying with 5 % molybdophosphoric acid and then charring at 120 C for 5 min. Amino lipids were detected by spraying with 0.2 % ninhydrin and then putting the plate in the oven at 120 C for 2 min. Phospholipids were detected by spraying with molybdenum blue reagent (Sigma) at room temperature. Glycolipids were visualized with 2.5 % a-naphthol-sulfuric acid and then charring at 120 C for 2 min. Cellular fatty acids were extracted from the cells at the logarithmic phase of growth and identified by using the Microbial Identification System (Sherlock version 6.1; MIDI database: TSBA6) according to standard procedures [31] . The isoprenoid quinones of strain THG-S3
T were extracted from freeze-dried cell material [29, 32] and then purified and analysed by HPLC [33, 34] .
The polar lipids of strain THG-S3
T were diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylglycerol and three unidentified lipids (Fig. S2) . In addition sphingoglycolipid, phosphatidylcholine, an unidentified aminolipid and an unidentified phospholipid appeared in the polar lipid profile of its closest reference strain (A. rigui KCTC 42620 T ), which differs from the profile of strain THG-S3
T . The major polar lipid of strain THG-S3
T was similar to those of other reference species, with a slight difference in the unidentified lipid (Fig. S3) . The major fatty acids (>5.0 % of total fatty acids) of strain THG-S3 T were C 16 : 0 , C 17 : 1 !6c, C 18 : 1 !7c and summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c) ( Table S1 ). The major fatty acids were in agreement with those found in members of the genus Altererythrobacter [10] . The strain THG-S3
T contained ubiquione-10 (Q-10) as a predominant isoprenoid quinone, like all members of the genus Altererythrobacter.
In summary, a number of phenotypic characteristics clearly distinguished strain THG-S3 T from other species of the genus Altererythrobacter (Table 1 ). In particular, strain THG-S3
T has a higher DNA G+C content (69 mol%) than that of other related species, and is positive for enzyme activity of protease, urease, arginine dihydrolase, a-galactosidase, N-acetyl-b-glucosaminidase and a-fucosidase. Therefore, the results of this polyphasic study of strain THG-S3
T and its closest phylogenetic neighbours indicate that strain THG-S3
T should be assigned to the genus Altererythrobacter as a novel species, for which the name Altererythrobacter deserti sp. nov. is proposed.
DESCRIPTION OF ALTERERYTHROBACTER DESERTI SP. NOV.
Altererythrobacter deserti (de.ser¢ti. L. gen. n. deserti referring to the isolation of the type strain from desert).
Cells are Gram-stain-negative, oxidase-and catalase-positive, aerobic, non-motile, short-rod shaped and yellow The type strain is THG-S3 T (=KACC 19190 T =CGMCC 1.15959 T ), isolated from desert soil collected from Daecheong island, South Korea.
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